east were high-performing facilities with respect to waitlisting. Adjusted analysis showed that facilities who reported 'transplant is our first option' were twice (OR 2.0; 95% CI 1.0-3.9) as likely to have high waitlisting performance compared to facilities who reported that 'transplant is a good option, if the patient is interested'. Conclusions: Facilities with staff who had a more positive transplant philosophy were more likely to have better facility waitlisting performance. Future prospective studies are needed to further investigate if improving the kidney transplant philosophy in dialysis facilities improves access to transplantation.
Dialysis Facility Transplant Philosophy and Access to Kidney Transplantation in the Southeast
and the Southeast's high burden of kidney disease, this region has the lowest kidney transplantation rate in the country [4] .
Little is known about how the dialysis facility transplant philosophy impacts facility performance in kidney transplantation access. Previous literature suggests that treatment philosophies of health care staff are associated with patient outcomes [5] [6] [7] [8] [9] . For example, studies report that health professionals' attitudes about kidney transplant impact patient and family decisions regarding transplantation [10] . However, it is unknown how the dialysis facility transplant philosophy affects access to kidney transplantation among patients treated at the facility. In addition, while educational materials have been successful in improving dialysis facility staff attitudes and perceptions and knowledge about transplantation [5] , no studies so far have explored the roles of educational materials and staff perceptions on transplantation, including how these factors may influence access to transplant among ESRD patients treated in dialysis facilities.
The Southeastern Kidney Transplant Coalition of ESRD Network 6 is an academic and community partnership that was formed in 2011 with a mission of increasing kidney transplantation rates for the Southeastern region of the United States and reducing disparities in kidney transplantation access [11, 12] . In 2012, the Southeastern Kidney Transplant Coalition conducted a survey of dialysis facilities in ESRD Network 6 to examine dialysis facility practices, protocols, available educational resources, and the transplant philosophy. The primary aim of this study was to determine the relationship between the dialysis facility transplant philosophy and facility-level waitlisting. Second, we explored whether the association between the transplant philosophy and waitlisting varied by facility staff perceptions about transplantation and available transplant educational resources.
Materials and Methods

Study Design and Data Sources
This study was a cross-sectional survey of dialysis facility staff employed in dialysis facilities in NC, SC, and GA in July to September 2012. The Southeastern Kidney Transplant Coalition [11, 12] developed a 25-item dialysis facility survey as part of a needs assessment within the Reducing Disparities in Access to kidNey Transplantation (RaDIANT) Community Study (R24MD008077; www.clinicaltrials.gov: NCT02092727) [12] . The link to the online survey was e-mailed to all facility medical directors in NC, SC, and GA (n = 586) by the ESRD Network 6 staff. A cover letter instructed the medical directors to have the staff member who was primarily responsible for kidney transplant education complete the survey. Almost all of the 586 dialysis facilities in NC, SC, and GA responded to the questionnaire (n = 547, 93.3%) with a majority of respondents being nurse managers (51.0%) and social workers (21.8%) [13] . Approximately 93% (n = 510) of the completed surveys were successfully matched to dialysis facility demographics in the 2008-2011 Dialysis Facility Report (DFR) data via facility provider number. The DFR is published annually by the University of Michigan Kidney Epidemiology and Cost Center (Ann Arbor, Mich., USA) and includes aggregate facility-level data such as patient demographics, clinical characteristics, and outcomes including waitlisting, transplantation, and mortality. There were no statistically significant differences in survey answers and type of responder between the study population and the 38 dialysis facilities excluded because they did not match facilities in the DFR. The study was approved by the Institutional Review Boards of Emory University and the University of South Carolina.
Study Variables Dialysis Facility Transplant Philosophy
The primary exposure variable for the study was the dialysis facility transplant philosophy. The transplant philosophy was assessed by a single multiple-choice item: 'if you could characterize the transplant philosophy of your facility, considering patient care staff and nephrologists' opinions, which of the following best describes your facility'. The available responses were (a) 'transplant is our first choice for treatment. Nearly every patient should be considered for a transplant'; (b) 'transplant is a great option for some people and they should be referred to a transplant center for evaluation'; (c) 'if a patient is interested in transplant, we should help them get evaluated, but we do not push that for patients who are not interested'; and (d) 'transplant has a lot of financial and other barriers/burdens; We think patients are better off on dialysis'. Answer choice (a) was classified as 'transplant is our first choice', answer (b) was classified as 'transplant is a great option for some', and (c) was classified as 'transplant is a good option, if the patient is interested'. One dialysis facility that selected (d) as their transplant philosophy was excluded.
Dialysis Facility Waitlisting Performance
The outcome variable for this analysis was an indicator variable representing whether facilities met the 2008-2011 national median proportion of prevalent ESRD patients age 18-69 waitlisted within a dialysis facility ('high performing'). The KolmogorovSmirnov [14] normality test showed that waitlisting performance was not normally distributed (p < 0.01) across U.S. facilities and the national median (21.7%) was used as a cut-point. The percentage of patients waitlisted at each facility was obtained through the DFR and dichotomized based on the national median.
Staff Perceptions and Available Educational Resources
We explored whether staff perceptions and the availability of transplant educational resources within a facility would affect the association between the facility transplant philosophy (our main exposure of interest) and kidney transplant waitlisting (our outcome). Staff perceptions about patient access to kidney transplantation were collected by asking the staff to report the percentages of their patients who 'were interested in transplantation', 'were eligible for transplantation', 'were referred for kidney transplant', and 'had completed the transplant evaluation process and were successfully waitlisted'. The responses to each question were di-506 chotomized based on the staff perception that ≥ 50% (vs. <50%) of their patients were interested/eligible/referred/waitlisted for transplant. Dialysis facility educational resources available for patients was collected through 10 items assessing modes of education reported to be available (such as posters and bulletin boards on kidney transplantation, videos, discussions between staff and patients on the topic of kidney transplantation, and discussions between staff and patients' family members on kidney transplantation). The facility received 1 point for each educational resource available to its patients and a composite score (range 0-10) was created to determine the availability of kidney transplantation education resources at each dialysis facility. We used the composite score for educational resources in subsequent descriptive and regression analyses.
Other Variables Other facility demographic, clinical, and transplant access characteristics were obtained from the DFR, including average number of patients per facility, number of staff, profit status, average age of dialysis patients, and the percentages of patients who are white, African American, uninsured, unemployed, diagnosed with diabetes, diagnosed with hypertension, reported to be smokers, alcohol dependent, and not informed of transplant options (http:// www.dialysisreports.org/Methodology.aspx).
Statistical Analysis
Demographic characteristics of the facilities that completed the survey were reported for the total sample and stratified by the facility transplant philosophy and facility waitlisting performance. Kruskal-Wallis and chi-square tests compared the differences across strata for continuous and categorical variables, respectively. Descriptive statistics were generated to determine how the percentage of their patients completing various steps in the transplantation process varied by the staff transplant philosophy. We used logistic regression analyses to answer our main study question of whether the dialysis facility transplant philosophy was associated with facility waitlisting performance.
Correlation analysis and crude logistic regression assessed potential confounders that might influence the transplant philosophy and waitlisting/transplant access, including demographic and clinical characteristics. We also tested for interactions of staff attitudes and available educational resources with the transplant philosophy. All analyses were conducted using SAS ® version 9.3 (SAS Institute, Cary, N.C., USA).
Results
Characteristics of Dialysis Facilities by Reported Transplant Philosophy
About a quarter (24.4%) of responding dialysis facilities from ESRD Network 6's service area reported that 'transplant is the first choice for treatment', whereas 57.2% reported that 'transplant is great for some', and 18.3% reported that 'transplant is a good option if the patient is interested'. Dialysis facilities that reported 'transplant is our first choice for treatment' (n = 124) ( table 1 ) were more likely to have a higher proportion of African American dialysis patients, fewer patients with hypertension, and a higher transplant rate, compared to dialysis facilities whose staff reported 'transplant is great for some'. A higher percentage of for-profit dialysis facilities were more likely to report that 'transplant is a good option if the patient is interested' (88.2%) compared to 80.6% of for-profit facilities reporting 'transplant is our first option' (p = 0.05).
Characteristics of Dialysis Facilities by Dialysis Facility Waitlisting Performance
More than two-thirds (68%) of the responding dialysis facilities were low-performing in terms of waitlisting (61.7, 76.2, and 70.2% of facilities in NC, SC, and GA, respectively) and the median percentage of patients waitlisted at facilities in ESRD Network 6 was 18.0% (interquartile range; IQR 11.5-23.8%). Facility characteristics that were associated with lower waitlist performance ( table 2 ) included a higher proportion of patients in a facility who were African American (OR 0.99; 95% CI 0.98-0.99), and a higher number of comorbidities (OR 0.7; 95% CI 0.6-0.9). Figure 1 shows the distribution of dialysis facility performance measured by waitlisting performance.
Staff Perceptions and Available Educational Resources
Overall, facilities varied in their reporting that more than half of their patients were interested in kidney transplant (18.3%), eligible for a kidney transplant (23.1%), referred for kidney transplant (37.4%), and had completed evaluation and were waitlisted for a kidney transplant (9.1%). Facility perceptions of patient interest, eligibility, and referral varied by the transplant philosophy; facilities with the most positive transplant philosophy ('transplant is our first option') reported a significantly higher proportion of patients who were interested in kidney transplant (28.2 vs. 11.5%), eligible for kidney transplant (36.6 vs. 21.4%), or referred for kidney transplant (55.7 vs. 32.1%) compared to 'transplant is a good option if the patient is interested' ( table 1 ). Facilities with staff perceiving more than 50% of their patients were interested in (OR 2.2; 95% CI 1.5-3.4), eligible (OR 1.5; 95% CI 0.95-2.3), or referred (OR 1.6; 95% CI 1.1-2.4) for a kidney transplant were more likely be high-performing (meeting or exceeding the national median of waitlisting) in crude analyses, compared to facilities that perceived less than half of their patients were interested/eligible/referred/waitlisted for transplant ( table 2 ).
The median number of transplant educational resources available within participating dialysis facilities was 6 (IQR 4-7). Dialysis facilities that reported 'transplant is our first option' were more likely to have more transplant educational resources available to their patients compared to facilities that reported 'transplant is a good option if the patient is interested' (p = 0.04).
Association of Dialysis Facility Transplant Philosophy with Facility Waitlisting Performance
In crude analysis, a more positive transplant philosophy was associated with higher waitlisting performance, with 'transplant is a great option for some' and 'transplant is our first option' being associated with 1.5-and 2.6-fold higher odds of waitlisting ( table 2 ). After adjustment for facility characteristics, the dialysis facility transplant philosophy remained positively associated with facility waitlist performance. Dialysis facilities that reported 'transplant is a great option for some' were 30% (OR 1.3; 95% CI 0.7-2.4) more likely to be high-performing with respect to kidney transplantation, compared to facilities that reported 'transplant is a good option if the patient is interested'. Dialysis facilities that reported 'transplant is our first choice' were more than twice (OR 2.0; 95% CI 1.0-3.9) as likely as those that reported 'transplant is a good option if the patient is interested' to be high-performing ( fig. 2 ). Statistical tests for interaction reported no significant interaction between staff perceptions of patient interest (p = 0.77), eligibility (p = 0.72), or referral status (p = 0.44) and the facility transplant philosophy. Tests for interaction also showed no statistically significant interaction between the number of available education resources (p = 0.22) and the facility transplant philosophy. 
Discussion
To our knowledge, this is the first-large scale, dialysis facility questionnaire in the Southeast with a completion rate >90% to assess the dialysis facility philosophy with respect to kidney transplantation and the first study to examine the association of this philosophy with waitlisting performance at the facility. We reported that dialysis facilities with the most positive transplant philosophy had 2-fold higher odds of meeting or exceeding the national median waitlisting percentage, compared to those facilities that had the least positive transplant philosophy.
Our results have important implications on how policy makers, such as ESRD Networks, may be able to intervene at the dialysis facility level to improve access to kidney transplantation for patients. Only one-quarter of the dialysis facilities we surveyed agreed that transplant was the best option for patients, which is in contrast to the 75% of nephrologists who agreed that transplant was the best option for patients in an international survey of nearly 1,500 nephrologists [15] . A previous study demonstrated that health care professionals' attitudes toward transplantation affected access to transplant [10, 16] . Conesa et al. [16] found that in a survey of 160 primary care physicians, positive and negative attitudes toward transplantation have an overwhelming influence on the patients and families' decision about transplant. Our study supports this association and showed that facilities who reported 'transplant is our first choice' and 'transplant is great for some' were more likely to be high-performing facilities based on waitlisting, compared to facilities that reported the philosophy that 'transplant was a good option if the patient is interested'. By identifying facilities with less positive transplant philosophies, it may be possible to focus interventions on improving the attitudes about the benefits of kidney transplant among dialysis facility providers. This may be particularly important in the Southeastern US, where transplant rates are the lowest in the United States [11] . We also found that dialysis facilities with lower waitlisting performance had a higher proportion of African American patients, and more patients with diabetes and hypertension. These results are similar to previous literature [4] that reported diminished access to kidney transplantation was significantly associated with higher proportion of African Americans and higher percentage of patients with diabetes. Identifying dialysis facilities with less positive transplant philosophy and low waitlisting performance may be helpful to improve and concentrate efforts to increase access to transplant. Public health interventions could also focus on staff-level interventions that educate staff on the benefits of kidney transplantation [5] and the transplant process.
Our study found that there were no statistically significant interactions of the association between the transplant philosophy and waitlisting performance by either staff perceptions or available education resources, suggesting that these factors do not substantially modify the observed association between the facility transplant philosophy and waitlisting performance. While literature shows staff perceptions can be associated with patient outcomes, prior studies suggest that there may be a discordance between staff perceptions and patient-reported metrics [17] . Among dialysis patients residing in the Baltimore area (n = 348), Salter et al. [18] found that physicians reported 78% of their dialysis patients were 'informed of transplant', while only 20% of those patients verified this finding through self-report [18] . This research complements previous findings that patients reporting that they were informed of transplant options were three times as likely to be waitlisted as dialysis patients reporting that they were not informed [19] . This suggests that facility staff should not rely on their perceptions of patient interest in transplant and should be discussing all ESRD treatment options, developing a plan to T r a n s p l a n t i s a
o p t i o n i f t h e p a t i e n t i s i n t e r e s t e d T r a n s p l a n t i s a g r e a t o p t i o n f o r s o m e T r a n s p l a n t i s o u r f i r s t c h o i c e pursue transplant, and tracking the progress through the transplantation process for each dialysis patient [20] . Research has also shown that dialysis facilities may have insufficient educational resources [5, 21, 22] , a theme echoed by dialysis patients [23, 24] , despite randomized control trials that support enhancing patient education is likely to increase patient transplant knowledge and decision-making [25, 26] . Public health researchers should continue to develop culturally sensitive educational materials that inform patients of the benefits of transplant [27] while teaching them skills to explore living donation transplant [28] . This study has a few limitations. Although the survey was primarily completed by the facility social worker or nurse manager, who are familiar with facility practices and philosophy, the survey was still self-reported and items may have been subject to misclassification. It is unknown whether the health care staff examined in this study accurately reported the facility-level philosophy and perceptions about kidney transplant. The Southeastern Kidney Transplant Coalition developed the survey to provide an accurate account of facility protocols and perceptions, but the responders could have provided a socially desirable answer that may be more in accordance with regulations and government mandates; however, there is no mandate requiring the facilities to have a specific transplant philosophy. A small percentage (7%) of participating facilities did not match to the 2008-2011 Dialysis Facility Report, creating the potential for selection bias. However, our analyses did not find any differences in facility characteristics between those not matched and those included in our study. Another potential limitation is that this survey was conducted in NC, SC, and GA dialysis facilities and the results of this survey should be carefully generalized to other populations. It should also be recognized that the statistical tests for interaction may have been limited by small sample sizes within each strata and the analyses should be replicated on a larger sample of dialysis facilities. Additionally, survey items for the transplant philosophy, attitudes, and educational resources have not been validated; however, survey items do have good face and content validity since a team of stakeholders from the kidney disease community, including nephrologists, social workers, and researchers, developed the items. Finally, the analyses were limited to dialysis facility-level characteristics available in the DFR, which did not include data on neighborhood poverty or rural and urban classification. Future studies could obtain these characteristics and determine whether poverty and rural and urban classification, which are associated with access to kidney transplantation [29] , are similarly associated with the transplant philosophy.
To the best of our knowledge, this is the first study to have investigated the association between the dialysis facility's transplant philosophy and access to kidney transplantation. Our study suggests that facilities with a more positive transplant philosophy are twice as likely to have higher waitlisting performance compared to facilities that had a less positive transplant philosophy, regardless of staff perceptions and available educational resources. Dialysis facility staff members have the opportunity to make a significant impact on their patients' health and quality of life by educating their dialysis patients on the benefits of all treatment options. Future research should investigate the relationships between dialysis facility protocols, practices, and the transplant philosophy to provide an improved understanding of their effect on access to transplantation. Research or evidence-based quality improvement interventions are needed to determine whether targeting dialysis facility-and staff-level interventions to facilities with less positive transplant philosophy could improve waitlisting performance.
